ABSTRACT
INTRODUCTION
Prediction of the short' and long-ten thermoiechanlcal behavior of an underground repository designed for the storage of radioactive wastes strongly depends on the thermal response of the rock at the physical and chemical conditions In situ. A laboratory experiment has been designed to make thermal properties measurements of large-sized samples under conditions similar to the pressure, temperature, and hydrologk conditions which might be expected in a nuclear waste repository. We report here preliminary data taken on the first rock type tested, a coarse-grained domal rock salt from Avery Island, Louisiana.
The interest in isolating radioactive waste is obvious. Burying waste in the earth would be a straightforward means of isolation were it not for the fact that most rocks, being brittle materials, tend to crack under an applied load. If rock around a waste repository is cracked, the isolation condition may be violated: the permeability of the rock could increase and allow Interchange of radioactivity with the biosphere. All rocks in the upper few kilometers of the earth's crust, in fact, contain some fractures, and the heat load imposed by radioactive waste could be expected to cause further cracking, especially on the microscopic scale, owing to local mismatches in thermal expansivity. Microcracking can also be induced (even in thermomechanically isotropic materials) in the presence of a sufficiently strong thermal gradient. Hydrostatic pressure is expected to suppress fracturing and work to close existing fractures. Studies of other crack-related phenomena in rocks such as porosity and elastic behavior (see Walsh and Brace, 1966 , for a review of early work) Indicate that the pre ;sure effect on cracks tends to be more pronounced at low pressures. As more and more cracks close with increasing pressure, the effect becomes more subtle. Crack effects become unimportant above pressures of 10 to 300 MPa, depending on rock type. A single sample has been tested to date. At room temperature, thermal conduc tivity and diffuslvity appear to be independent of pressure to 50 MPa (Fig. 3) 
